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考站位，生源硅浓度 大层的平均浓度为0.132±0.050 μmol/L，表层及100 m层浓
度一般为0.100 μmol/L，0~100 m生源硅储量为9.0 mmol/m2；而在受中尺度冷涡



















摘  要 
XII 
考站位，增幅在一个数量级以上；2007年夏季，在西南季风影响下，越南沿岸出








硅 大值出现在中心站的50 m层，达0.795 μmol/L，且75 m、100 m层均有明显的
响应，浓度由中心向边缘逐渐降低，0~100 m生源硅储量可达49.3 mmol/m2；发
展至“衰退期”，冷涡中心的生源硅仅在50 m层具有 大值约0.400 μmol/L，边缘
站位则出现0.832 μmol/L的高浓度，0~100 m生源硅储量降至19.7 mmol/m2。到“消































Mesoscale processes, defined in this thesis as eddies, upwellings, and river 
plumes play an important role for nutrient transport into the euphotic zone, which may 
enhance the ocean primary production. However, the notion that mesoscale processes 
could enhance carbon export has been debated primarily due to limited field 
observations. In this study, we examined the variations of biological silica (BSi) based 
on two cruises (Nov.-Dec., 2006 and Jul.-Sept., 2007) to the South China Sea (SCS) 
to investigate the influence of different mesoscale processes on the distribution of BSi 
and its implications of export production of Si and carbon in the upper ocean. We 
used the wet chemical extraction technique and double wet-alkaline digestion method 
to determine BSi in suspended particles and sediments respectively. 
In the SCS, the concentration of particulate BSi varied from 0.011 to 3.400 
μmol/L with no significant seasonal variations. However, the spatial variation of BSi 
is remarkable. The concentration of BSi was lower than 0.200 μmol/L in the 
“average” regime without mesoscale processes. Under mesoscale regimes, the value 
of BSi was generally higher. By looking at the vertical distribution, BSi remained 
relatively low at the surface and at the bottom of euphotic zone of ~100 m with its 
maximum at the depth of chlorophyll-a maximum (DCM). Such vertical structures of 
BSi are consistent with fucoxanthin, a characteristic pigment for diatom, indicating 
that the production of BSi in the SCS was primarily affected by diatoms.  
We chose stations not influenced by any mesoscale processes as reference 
stations, which included the stations in the western SCS in winter, stations in the 
northern SCS basin and some stations in western SCS in summer. At these reference 
stations, the maximum value was about 0.132±0.050 μmol/L, while the surface and 
100 m layer value was only about 0.100 μmol/L. The distribution of BSi in the 
different regions and different seasons is clearly reflective of different mesoscale 
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